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[Title of the Invention] 

CLEANING BLADE , METHOD FOR MANUFACTURING CLEANING BLADE, AND 
ELECTROPHOTOGRAPHIC APPARATUS 

[Abstract ] 

[Problem to be Solved] 

An object is to provide a cleaning blade made from a 
polyurethane resin, which imparts a low coefficient of friction 
and high hardness to a portion of the cleaning blade abutting on 
a toner-carrying body while keeping the mobility of a free 
length portion and suppresses the turning-up of the blade, the 
passing of a toner and the fusion bond of the toner. 

[Solution] 

This cleaning blade has a cured layer 15 which is formed on 
the portion 14 of the cleaning blade abutting on the toner- 
carrying body by a reaction between an isocyanate compound and 
the polyurethane resin and has a predetermined shape, and has a 
controlled relationship between the tan5 of the cured layer 15 
and the tan5 of the free length portion 13. 
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[Claims for the Patent] 

[Claim 1] 

A cleaning blade mainly made from a polyurethane resin for 
scraping and removing a toner remaining on a toner-carrying body, 
comprising a cured layer which is formed only on a portion 
abutting on the toner-carrying body by a reaction between an 
isocyanate compound and the polyurethane resin, and has a 
thickness of 0.12 mm or more and 1.2 mm or less. 

[Claim 2] 

A cleaning blade mainly made from a polyurethane resin for 
scraping and removing a toner remaining on a toner-carrying body, 
comprising a cured layer which is formed by impregnating a 
surface of a portion of the cleaning blade abutting on a toner- 
carrying body with at least an isocyanate compound for a 
predetermined period of time without impregnating the surface 
with an active hydrogen compound, and then by causing the 
isocyanate compound to react with the polyurethane resin, and 
has a thickness of 0.12 mm or more and 1.2 mm or less. 

[Claim 3] 

The cleaning blade according to claim 1 or 2, wherein a 
length in a free length direction (LI) of the cured layer is 0.2 
mm or longer and 50% or less of the free length, and a length in 
a thickness direction (L2) of the cleaning blade is 0.2 mm or 
longer . 

[Claim 4] 

The cleaning blade according to any one of claims 1 to 3, 
wherein a coefficient of friction of the cured layer is 2.0 or 
less . 
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[Claim 5] 

The cleaning blade according to any one of claims 1 to 4, 
wherein an International Rubber Hardness Degree (IRHD) of the 

cured layer is 75° or more and 100° or less. 

[Claim 6] 

The cleaning blade according to any one of claims 1 to 5, 
wherein as for a temperature dependency of loss tangent (tan8) of 
the cured layer and a free length portion (untreated portion) , 
which is measured at 10 Hz, a peak temperature of the cured 
layer is equal to or higher than a peak temperature of the free 
length portion, a peak value of the cured layer is 90% or less 
of a peak value of the free length portion, a half value width 
of the cured layer is larger than a half value width of the free 
length portion by 2°C or more, there is a temperature region in 
which the tan5 of the cured layer is larger than the tan5 of the 
free length portion in a region equal to or higher than the peak 
temperature of the cured layer, and in the temperature region, a 
maximum value of a difference between the tan8 of the cured layer 
and the tan5 of the free length portion is 0.05 or more. 

[Claim 7] 

The cleaning blade according to any one of claims 1 to 6, 
wherein as for the temperature dependency of the loss tangent 
(tan5) of the cured layer, which is measured at 10 Hz, the peak 
temperature is 50°C or lower, the peak value is 1 or less, the 
half value width is 30°C or more, and there is a temperature 
region in which the tan5 is 0.18 or more and 0.38 or less in a 
region of -10°C or higher and 65°C or lower, and the temperature 
width in the temperature region is 13°C or more. 
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[Claim 8] 

An electrophotographic apparatus having the cleaning blade 
according to any one of claims 1 to 7 arranged therein. 

[Claim 9] 

A method for manufacturing a cleaning blade mainly made from 
a polyurethane resin for scraping and removing a toner remaining 
on a toner-carrying body, comprising steps of: impregnating a 
predetermined region on a surface of a portion of a cleaning 
blade abutting on the toner-carrying body with at least an 
isocyanate compound for a predetermined period of time, without 
impregnating the region with an active hydrogen compound; and 
causing the impregnated isocyanate compound to react with the 
polyurethane resin to form a cured layer. 

[Claim 10] 

The method for manufacturing the cleaning blade according to 
claim 9, comprising steps of: arranging a mask member on a 
surface of the cleaning blade so that only the predetermined 
region of the portion abutting on the toner-carrying body is 
exposed; and impregnating only a surface of a portion on which 
the mask member is not arranged with at least the isocyanate 
compound for a predetermined period of time, without 
impregnating the surface with the active hydrogen compound. 

[Claim 11] 

The method for manufacturing the cleaning blade according to 
claim 9 or 10, comprising a step of immersing only a 
predetermined region in the portion of the cleaning blade 
abutting on the toner-carrying body in a bath which does not 
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contain the active hydrogen compound and is mainly formed from 
the isocyanate compound, for a predetermined period of time. 
[Claim 12] 

The method for manufacturing the cleaning blade according to 
any one of claims 9 to 11, wherein the polyurethane resin is 
impregnated with a polymerization catalyst for the isocyanate 
compound together with the isocyanate compound, for a 
predetermined period of time. 

[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] 

The present invention relates to a cleaning blade for a 
toner remaining on a toner-carrying body such as a 
photosensitive drum, a transfer belt and an intermediate 
transfer body, which is used for an electrophotographic 
apparatus, and a manufacturing method therefor. 

[ 0002 ] 

[Conventional Art] 

An electrophotographic apparatus has various cleaning blades 
arranged therein so as to remove a toner remaining on a toner- 
carrying body such as a photosensitive drum, a transfer belt and 
an intermediate transfer body. These cleaning blades can be 
manufactured from a thermoplastic or thermosetting polyurethane 
resin and the like, but are mainly manufactured from a 
thermosetting polyurethane resin from the viewpoint of plastic 
deformation and abrasion resistance. 

[ 0003 ] 
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However, when a conventional cleaning blade made from the 
polyurethane resin is used, there have been the cases in which 
the cleaning blade is turned up and the driving torque for the 
toner-carrying body needs to be increased, because the 
polyurethane resin has a large coefficient of friction against 
the toner-carrying body. In addition, there also have been the 
cases in which the tip of the cleaning blade is caught in the 
photosensitive drum and the like, stretched and cut, and the tip 
of the cleaning blade is chipped. These problems become 
particularly remarkable when the hardness of the cleaning blade 
is low, and as a result, there has also been the case in which 
the cleaning blade shows insufficient durability. 

[0004] 

[Problems to be Solved by the Invention] 

In order to solve the above problems, it has been conducted 
to form a cured layer on the surface of a cleaning blade by 
using an isocyanate compound, lower the coefficient of friction 
of the surface of the cleaning blade, and enhance the hardness 
of the cleaning blade. For instance, it is described in Japanese 
Utility Model Application Laid-Open No. S57-178262 to treat a 
surface of the cleaning blade with an isocyanate compound, 
specifically to form a thin cured film on the surface of the 
polyurethane resin by causing the isocyanate compound to react 
with moisture in the air or the polyurethane resin itself on the 
surface of the polyurethane resin. However, the film thickness 
of the thin cured layer which has been formed in this way is as 
small as 0.01 to 0.1 mm, and accordingly there has been the case 
in which the coefficient of friction of the surface of the 
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cleaning blade is still large, the hardness is also insufficient 
and the durability is low. 

[0005] 

Based on the circumstance, it has been proposed in Japanese 
Patent Laid-Open No. H8-248851 to form a surface-cured layer 
having the film thickness of 0.15 to 0.6 mm on a surface of the 
cleaning blade. However, this cured layer is usually prepared by 
firstly impregnating a surface of a polyurethane resin with an 
active hydrogen compound, subsequently impregnating the surface 
with an isocyanate compound, and cross-linking both compounds to 
cure them. For this reason, it is necessary to conduct the 
impregnation step twice, and there has been the case in which 
the productivity is poor. In addition, because the active 
hydrogen compound reacts with the isocyanate compound near the 
surface of the polyurethane resin to form a thin cured film in 
the vicinity of the surface, the isocyanate compound does not 
sufficiently permeate through a deep part, and there has also 
been the case in which the coefficient of friction and the 
hardness of the surface of the cleaning blade are still 
insufficient. 

[0006] 

Furthermore, in the conventional arts as described above, 
there have been few studies relating to a position of the cured 
layer to be formed, such as a technology of forming the cured 
layer having a predetermined thickness and shape only on a 
portion abutting on the toner-carrying body, and there has been 
the case in which the mobility of a free length portion 
deteriorates . 
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[ 0007 ] 

On the other hand, it is described in Japanese Patent Laid- 
Open No. Hll-119620 to enhance cleaning characteristics by 

setting a value of viscoelasticity tan 5 shown when the cleaning 
blade is used at 0.18 to 0.38. 

[0008] 

In addition, it is described in Japanese Patent Laid-Open No. 
2000-112315 to enhance the cleaning characteristics by setting 
the peak temperature of tan5 (1 Hz) of the cleaning blade in the 
range of -10°C to 20°C, and the half value breadth at 30°C or 
higher . 

[0009] 

However, it is not described at all in the above 
conventional arts to form a cured layer on an abutting portion 

of the cleaning blade and control a relationship between the tan5 
of a portion (free length portion) in which the cured layer is 

not formed and the tan8 of the cured layer. 

[ 0010 ] 

For this reason, the cleaning blade shows an insufficient 
cleaning performance, particularly for a toner-carrying body and 
the like inferior in surface smoothness, and accordingly there 
have been the cases in which the turning-up of the blade, the 
passing of the toner, the fusion bond of the toner and the like 
occur . 

[ 0011 ] 

With respect to such circumstances, an object of the present 
invention is to impart a low coefficient of friction and high 
hardness to a portion of a cleaning blade abutting on a toner- 
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carrying body while keeping the mobility of a free length 
portion, and to realize adequate cleaning characteristics and 
durability. 

[ 0012 ] 

Another object is to provide a cleaning blade which 
suppresses the turning-up of the blade, the passing of the toner 
and the fusion bond of the toner, and can be preferably used 
also for a toner-carrying body having inferior surface 
smoothness . 

[ 0013 ] 

[Means for Solving the Problems] 

According to the present invention for achieving the above 
described objects, there is provided a cleaning blade mainly 
made from a polyurethane resin for scraping and removing a toner 
remaining on a toner-carrying body, comprising a cured layer 
which is formed only on a portion abutting on the toner-carrying 
body by a reaction between an isocyanate compound and the 
polyurethane resin, and has the thickness of 0.12 mm or more and 
1 . 2 mm or less . 

[ 0014 ] 

In addition, there is provided a cleaning blade mainly made 
from a polyurethane resin for scraping and removing a toner 
remaining on a toner-carrying body, comprising a cured layer 
which is formed by impregnating a surface of a portion of the 
cleaning blade abutting on a toner-carrying body with at least 
an isocyanate compound for a predetermined period of time 
without impregnating the surface with an active hydrogen 
compound, and then by causing the isocyanate compound to react 
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with the polyurethane resin, and has the thickness of 0.12 mm or 
more and 1.2 mm or less. 

[ 0015 ] 

Furthermore, there is provided a method for manufacturing a 
cleaning blade mainly made from a polyurethane resin for 
scraping and removing a toner remaining on a toner-carrying body, 
comprising the steps of: impregnating a predetermined region on 
a surface of a portion of a cleaning blade abutting on the 
toner-carrying body with at least an isocyanate compound for a 
predetermined period of time, without impregnating the region 
with an active hydrogen compound; and causing the impregnated 
isocyanate compound to react with the polyurethane resin to form 
a cured layer. 

[ 0016 ] 

[Embodiments of the Invention] 

Preferred embodiments according to the present invention 
will be described below. 

[ 0017 ] 

A cured layer provided on the surface of the cleaning blade 
according to the present invention is formed by impregnating a 
surface of the cleaning blade made from a polyurethane resin 
with at least an isocyanate compound for a predetermined period 
of time without impregnating the surface with an active hydrogen 
compound, and then causing the isocyanate compound to react with 
the polyurethane resin. Specifically, a urethane bond having an 
active hydrogen exists in the polyurethane resin which forms the 
cleaning blade, and in the present invention, the cured layer is 
prepared by causing this urethane bond to react with the 
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impregnated isocyanate compound to form an allophanate bond. It 
is thought that the multimerization reaction of the isocyanate 
compound also progresses at the same time, which contributes to 
the formation of the cured layer. 

[ 0018 ] 

In the present invention, the active hydrogen compound is 
not impregnated, accordingly a thin cured film is not formed in 
the vicinity of a surface of the cleaning blade, the isocyanate 
compound sufficiently permeates through the deep part, and a 
cured layer having a sufficient thickness can be formed. As a 
result, the coefficient of friction of the surface of the 
cleaning blade can be sufficiently lowered, the hardness thereof 
is sufficiently enhanced, and the durability of the cleaning 
blade can be improved. In addition, even when the surface of the 
cleaning blade is abraded, adequate characteristics of the 
surface of the cleaning blade can be kept for a long period of 
time, because the cured layer is thick. 

[ 0019 ] 

Furthermore, in the present invention, the active hydrogen 
compound does not need to be impregnated, and accordingly the 
impregnation step may be conducted once. As a result, the 
cleaning blade according to the present invention has adequate 
productivity. 

[ 0020 ] 

The active hydrogen compound described in the present 
invention means a compound containing a reactive group having a 
hydrogen which reacts with an isocyanate group in the isocyanate 
compound and is involved in the formation of the urethane bond, 
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and means polyols, polyamines, alkanolamines and polycarboxylic 
acids, for instance. 

[ 0021 ] 

Figure 1 illustrates an example of a cleaning blade 
according to the present invention. In this example, a cured 
layer 15 having a sectional shape of an L figure with respect to 
a free length direction 11 and a thickness direction 12 of the 
cleaning blade is uniformly formed only in a portion 14 which 
includes an end 16 and abuts on a toner-carrying body, in a 
longitudinal direction 10 of the cleaning blade. 

[ 0022 ] 

In the present invention, the cured layer is formed only in 
the abutting portion 14, and accordingly the rubber elasticity 
of a free length portion 13 is retained. For this reason, the 
excessive increase in the rigidity of the whole cleaning blade 
is suppressed, adequate f ollowability with respect to the toner- 
carrying body can be realized, and superior cleaning 
characteristics can be realized. In addition, adequate 
adhesiveness between the toner-carrying body and the cleaning 
blade is realized, and damaging of the toner-carrying body by 
the cleaning blade is suppressed. 

[0023] 

For information, the free length portion means a portion 
which is not treated with the isocyanate compound and on which 
the cured layer is not formed, and is also described as an 
untreated portion. 

[0024] 
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The sectional shape of the cured layer is not limited in 
particular, but an L-figured shape (a and b) , a rectangle (c and 
d) , a triangle (e) , a trapezoid (f ) , a U-figured shape (g to i) 
and the like can be illustrated, as is illustrated in Figure 2. 
Here, LI means a length in the free length direction of the 
cured layer, L2 means a length in the thickness direction of the 
cleaning blade, and T means the thickness of the cured layer. As 
is illustrated in c to f, there is also the case in which T is 
equal to LI and/or L2, depending on the sectional shape. The 
sectional shape as illustrated in Figure 2 is easily 
manufactured, the cured layer having a sufficient thickness is 
formed on the end, and the deterioration of the rubber 
elasticity in the free length portion is suppressed, which is 
preferable . 

[0025] 

In order that the cured layer shows a sufficient effect, LI 
is preferably 0.2 mm or longer, more preferably is 0.5 mm or 
longer, and further preferably is 1 mm or longer. In addition, 
in order to realize a sufficient rubber elasticity of the free 
length portion, LI is preferably 50% or less of the free length, 
and more preferably is 45% or less. When LI is set in the range 
described here, a sudden increase of a linear pressure caused by 
the ingression of the abutting portion can be suppressed, and 
thereby a stable linear pressure can be obtained. 

[0026] 

For information, the free length means a length in the free 
length direction, in which the cleaning blade is exposed from a 
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supporting member, and is generally 5 mm or longer and 15 mm or 
shorter . 

[0027] 

In order that the cured layer shows the sufficient effect, 

L2 is preferably 0.2 mm or longer, more preferably is 0.5 mm or 
longer, and further preferably is 1 mm or longer. L2 is also set 
at the thickness of the cleaning blade or less. 

[0028] 

T is set at 0.12 mm or longer, more preferably at 0.13 mm or 
longer and further preferably at 0.15 mm or longer, and is set 
at 1.2 mm or shorter, more preferably at 1.1 mm or shorter and 
further preferably at 1.0 mm or shorter. When the thickness of 
the cured layer is in such a range, adequate characteristics of 
the surface of the cleaning blade are kept for a long period of 
time, even when the surface of the cleaning blade has been 
abraded. Furthermore, the cleaning blade can effectively remove 
also a fine toner and a spherical toner which are being 
frequently used in recent years, because the cured layer has 
sufficient thickness, and accordingly a large deformation of the 
surface of the cleaning blade due to sliding against the toner- 
carrying body is suppressed. 

[0029] 

The coefficient of friction of the cured layer according to 
the present invention is preferably 2.0 or less, more preferably 
is 1.8 or less, and further preferably is 1.5 or less, from the 
viewpoint of sliding characteristics of the cleaning blade. 

[0030] 
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In order to realize an adequate durability of the cleaning 
blade and prevent the toner-carrying body from being damaged by 
the cleaning blade, the cured layer according to the present 
invention has an International Rubber Hardness Degree (IRHD) 
preferably of 75° or more and 100° or less, more preferably of 
76° or more and 95° or less, and further preferably of 77° or 
more and 90° or less. 

[0031] 

Figure 3 illustrates a state in which the cleaning blade 
according to the present invention abuts on a toner-carrying 
body 30. In Figure 3, a illustrates the case in which the toner- 
carrying body 30 stops, and b illustrates the case in which the 
toner-carrying body 30 rotates. Particularly, b illustrates a 
state of a preferable motion of the cleaning blade. In other 
words, the free length portion flexibly follows the movement of 
the toner-carrying body, and a nip having a sufficient width is 
formed between the cured layer and the toner-carrying body, 
which suppresses the turning-up of the blade, the passing of the 
toner and the fusion bond of the toner and realizes adequate 
cleaning characteristics. 

[0032] 

Preferable motion characteristics of the cleaning blade as 
illustrated in Figure 3 can be realized by setting a 
relationship between a loss tangent (tan5) of the cured layer and 
the loss tangent (tan5) of the free length portion (portion on 
which the cured layer is not formed) within a predetermined 
range . 

[ 0033 ] 
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The tan5 becomes an indicator of dynamic viscoelastic 
characteristics of a member. For instance, when the tan5 is 
sufficiently small, elastic characteristics become more dominant 
than viscous characteristics, which enhances f ollowability with 
respect to deformation. When the tan§ is sufficiently large, the 
viscous characteristics become more dominant than the elastic 
characteristics, which enhances scraping properties for the 
toner . 

[0034] 

From the above described viewpoint, as for the temperature 
dependency of the loss tangent (tan5) of the cured layer and the 
free length portion (untreated portion) , which are measured at 
10 Hz, the peak temperature of the cured layer is preferably 
equal to or higher than the peak temperature of the free length 
portion, more preferably is higher by 1°C or more, and further 
preferably is higher by 3°C or more. The peak value of the cured 
layer is preferably 90% or less of the peak value of the free 
length portion, and more preferably is 70% or less. The half 
value width of the cured layer is preferably larger than the 
half value width of the free length portion by 2°C or more, and 
more preferably is larger by 5°C or more. There is a temperature 
region in which the tan5 of the cured layer is larger than the 
tan5 of the free length portion in a region equal to or higher 
than the peak temperature of the cured layer, and in the 
temperature region, the maximum value of a difference between 
the tan5 of the cured layer and the tan5 of the free length 
portion is preferably 0.05 or more, and more preferably is 0.07 
or more. 
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[ 0035 ] 



When the relationship between the tan5 of the cured layer 
and the tan5 of the free length portion is set within the above 
described range, the peak portion in the temperature spectrum of 
the cured layer can be lowered with respect to that in the 
temperature spectrum of the free length portion, and the 
temperature spectrum of the cured layer can be elongated in the 
temperature range equal to or higher than room temperature, as 
is illustrated in Figure 5. As a result of this, in a practical 

temperature region (-10°C or higher and 65°C or lower) of an 
electrophotographic apparatus, the deformation f ollowability of 
the free length portion is enhanced, which accordingly 
suppresses the turning-up of the blade and the passing of the 
toner. In addition, the scraping properties of the cured layer 
are enhanced, which accordingly suppresses the fusion bond of 
the toner. 

[0036] 

Furthermore, in the present invention, as for the 
temperature dependency of the loss tangent (tanS) of the cured 
layer, which is measured at 10 Hz, the peak temperature is 
preferably 50°C or lower, and more preferably is 30°C or lower. 

The peak value is preferably 1 or less, more preferably is 0.8 
or less, and further preferably is 0.7 or less. The half value 
width is preferably 30°C or more. There is a temperature region 
in which the tan5 is 0.18 or more and 0.38 or less in a region of 
— 1 0°C or higher and 65°C or lower, and the temperature width in 
the temperature region is preferably 13°C or more. 

[ 0037 ] 
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When the tan5 of the cured layer is set within the above 
described range, the deformation f ollowability of the cured 
layer is enhanced in the practical temperature region (-10°C or 
higher and 65°C or lower) of the electrophotographic apparatus, 
which accordingly suppresses the turning-up of the blade and the 
passing of the toner. In addition, the scraping properties of 
the cured layer are enhanced, which accordingly suppresses the 
fusion bond of the toner. 

[0038] 

For example, a method for manufacturing the cleaning blade 
as described above includes as is illustrated in Figure 4: (a) a 

step of arranging a mask member on a surface of the cleaning 
blade so that only a portion abutting on a toner-carrying body 
is exposed; (b) impregnating only the surface of a portion on 
which the mask member is not arranged with at least an 
isocyanate compound for a predetermined time, without 
impregnating the surface with an active hydrogen compound; and 
(c) causing the impregnated isocyanate compound to react with 
the polyurethane resin to form a cured layer. 

[0039] 

The cleaning blade which uses a polyurethane resin as a base 
and does not yet have the cured layer formed thereon has 
International Rubber Hardness Degrees (IRHD) preferably of 62° or 
more and 85° or less. In this case, the obtained cleaning blade 
is flexible and has sufficient rubber elasticity as a whole, can 
realize adequate adhesiveness between the toner-carrying body 
and the cleaning blade, and can reduce the damage of the toner- 
carrying body to be caused by the cleaning blade. 
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[ 0040 ] 

In addition, in order to realize adequate elastic 
characteristics, an isocyanate group content (NCO%) in the 
polyurethane resin is preferably 5% or more and 20% or less. 
[0041] 

A prepolymer or semi-prepolymer of a raw material of a 
urethane resin can employ a compound that is produced by making 
a polymer polyol which behaves as an active hydrogen compound, a 
polyisocyanate and a crosslinking agent react with each other. 
[0042] 

Specific examples of the polymer polyol which behaves as the 
active hydrogen compound can include polyester polyol, polyether 
polyol, caprolactone ester polyol, polycarbonate ester polyol 
and silicone polyol; and the weight average molecular weight is 
usually 500 or more and 5,000 or less. 

[0043] 

Specific examples of the polyisocyanate can include 
diphenylmethane diisocyanate (MDI) , tolylene diisocyanate (TDI) , 
naphthalene diisocyanate (NDI) and hexamethylene diisocyanate 
(HDI) . 

[0044] 

In addition, in the semi-prepolymer method, the above 
described polymer polyol is mixed with the crosslinking agent 
and the mixture is used. 

[0045] 

The isocyanate group content (NCO%) is mass% of an 
isocyanate functional group (NCO and the molecular weight is 
considered to be 42 in calculation) contained in 100 g of the 
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prepolymer or semi-prepolymer of the raw material of the 
urethane resin, and is calculated by the following expression: 

NCO%= (weight g of isocyanate functional group / 100 g) x 100. 
[0046] 

Specific examples of the crosslinking agent can include 1,4- 
butanediol, 1, 6-hexanediol, ethylene glycol and trimethylol 
propane . 

[0047] 

For information, when the polymer polyol, the polyisocyanate 
and the crosslinking agent are subjected to a reaction, a 
catalyst to be usually used for the formation of the 
polyurethane resin is occasionally added into the mixture. 
Specific examples of such a catalyst can include 
triethylenediamine . 

[0048] 

A method for molding a cleaning blade before a cured layer 
is formed can include: a one-shot method of mixing a polymer 
polyol, a polyisocyanate, a crosslinking agent, a catalyst and 
the like at a time, casting the mixture into a mold or a 
cylindrical mold for centrifugal molding, and molding the 
mixture; a prepolymer method of preliminarily causing a polymer 
polyol and a polyisocyanate to react to form a prepolymer, then 
mixing a crosslinking agent, a catalyst and the like into the 
prepolymer, casting the mixture into a mold or a cylindrical 
mold for centrifugal molding, and molding the mixture; and a 
semi-one-shot method of making a semi-prepolymer formed by 
causing a polymer polyol to react with a polyisocyanate react 
with a curing agent which has been formed by adding a polymer 
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polyol to a crosslinking agent, and casting the reaction product 
into a mold or a cylindrical mold for centrifugal molding, and 
molding the reaction product. 

[0049] 

In the present invention, an isocyanate compound to be 
impregnated into a polyurethane resin has one or more isocyanate 
groups in the molecule. 

[0050] 

The isocyanate compound having one isocyanate group can 
include an aliphatic monoisocyanate such as octadecyl isocyanate 
(ODI), and an aromatic monoisocyanate. 

[0051] 

When the isocyanate group in the isocyanate compound having 
one isocyanate group as described above reacts with a urethane 
group to form an allophanate bond, the terminal of the 
isocyanate compound, on which the isocyanate group does not 
exist, orients toward the surface of the cleaning blade, and a 
direct contact of the unreacted polyurethane resin with the 
toner-carrying body is suppressed and the coefficient of 
friction is lowered. 

[0052] 

The isocyanate compound having two isocyanate groups can 
include 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 

4 , 4 T -diphenylmethane diisocyanate (MDI) , m-phenylene 
di isocyanate, tetramethylene di isocyanate, hexamethylene 
di isocyanate, 4 , 4 T , 4 "-triphenylmethane triisocyanate, 2 , 4 ' , 4 
biphenyl triisocyanate and 2 , 4 , 4 "-diphenylmethane triisocyanate. 
[0053] 
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In addition, the cleaning blade according to the present 
invention can also use an isocyanate compound having three or 
more isocyanate groups, and use a derivative, a variant, a 
multimer and the like of the isocyanate compound having two or 
more isocyanate groups. 

[ 0054 ] 

When the polyurethane resin is impregnated and caused to 
react with the isocyanate compound having two or more isocyanate 
groups, an excessive isocyanate compound which does not react 
with the polyurethane resin forms a self-polymer or reacts with 
water in the environment to form a polymer having a urea bond, 
because of not being impregnated with the active hydrogen 
compound in the present invention. Because of this, in addition 
to the crosslinking structure made from the isocyanate compound 
and the polyurethane resin, a net structure made from the 
polymer of the isocyanate compound is further formed in the 
cured layer. As a result of this, the cured layer acquires 
further adequate durability. 

[ 0055 ] 

Among the isocyanate compounds illustrated in the above, the 
aliphatic isocyanate compound having little steric hindrance and 
the isocyanate compound having a small molecular weight are 
superior in permeability, and accordingly can easily control the 
thickness of a cured layer to be obtained. On the other hand, an 
isocyanate compound having a large molecular weight has a long 
chain though being inferior in permeability, accordingly forms a 
shape in which the molecular chain protrudes from the surface of 
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the cured layer after the cured layer has been formed, and 
effectively lowers the coefficient of friction. 

[0056] 

In the present invention, the polyurethane resin is 
occasionally impregnated also with a polymerization catalyst of 
the isocyanate compound in addition to the isocyanate compound, 
so as to promote the polymerization reaction of the isocyanate 
compound . 

[0057] 

For instance, the polyurethane resin is impregnated with the 
polymerization catalyst of the isocyanate compound together with 
the isocyanate compound, for a predetermined period of time. 
[0058] 

Examples of the polymerization catalyst to be used together 
with the isocyanate compound can include a quarternary ammonium 
salt and a carboxylate. Examples of the quarternary ammonium 

salt can include a catalyst TMR made by DABCO, Inc., NCX211 

(product made by Sankyo Air Products Co., Ltd.) and NCX212 

(product made by Sankyo Air Products Co., Ltd.). These 

polymerization catalysts contain a hydroxy group, but the 
function of the polymerization catalysts is to make the 
isocyanate compound polymerized, and the polymerization 
catalysts themselves are not involved in the crosslinking 
structure. Thus, the polymerization catalysts are different from 
the active hydrogen compound described in the present invention. 
Examples of the carboxylate can include potassium acetate and 
potassium octylate, for instance, P-15 and k-15 made by Sankyo 
Air Products Co., Ltd. 
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[ 0059 ] 

Because these polymerization catalysts are very viscous or 
solid when being used for impregnation , it is preferable to 
dissolve the polymerization catalyst in a solvent beforehand, 
add the solution to the isocyanate compound and impregnate the 
polyurethane resin with the resultant isocyanate compound. The 
usable solvent is a solvent that does not have an active 
hydrogen which can react with the isocyanate compound, and 
specifically includes MEK, toluene, tetrahydrof uran and ethyl 
acetate. The dilution factor of the solvent is preferably, by 
mass ratio, 1.5 times or more and 15 times or less. The addition 
rate of the polymerization catalyst to the isocyanate compound 
is preferably 1 mass ppm or more and 1,000 mass ppm or less in a 
final concentration. When the isocyanate compound and the 
polymerization catalyst are mixed, the polymerization reaction 
starts, and accordingly the isocyanate compound and the 
polymerization catalyst are preferably mixed right before 
impregnation with the isocyanate compound. 

[0060] 

In the present invention, when the cleaning blade is 
impregnated with the isocyanate compound, the cleaning blade may 
be in a single state of itself, or may be in a state of being 
bonded to a supporting member. In addition, it is also possible 
to impregnate and react a sheet before being cut into the 
cleaning blade with the isocyanate compound, and then cut the 
sheet to form the cleaning blade. 

[ 0061 ] 



24 




The region of the cleaning blade, which is impregnated with 
the isocyanate compound, includes at least an end part at which 
the cleaning blade comes in contact with the toner-carrying body, 
and has predetermined values of LI and L2 . 

[ 0062 ] 

The cleaning blade is impregnated with the isocyanate 
compound, for instance, by immersing the cleaning blade in a 
liquid of the isocyanate compound at a temperature at which the 
isocyanate compound is a liquid. 

[ 0063 ] 

Specifically, only a predetermined region in the portion of 
the cleaning blade abutting on the toner-carrying body is 
immersed in a bath which does not contain an active hydrogen 
compound and is mainly formed from the isocyanate compound, for 
a predetermined period of time. 

[ 0064 ] 

It is also possible to illustrate a method of impregnating a 
fibrous member or a porous member with the isocyanate compound 
and applying the isocyanate compound onto the cleaning blade, or 
a method of coating by spraying the isocyanate compound onto the 
cleaning blade. 

[ 0065 ] 

In addition, examples of the method of impregnating only the 
abutting portion of the cleaning blade with the isocyanate 
compound can include a method of masking a portion which is not 
required to be impregnated, with a chemical resistant tape and 
the like. 

[ 0066 ] 
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Specif ically, the mask member is arranged on a surface of 
the cleaning blade so that only a predetermined region in the 
portion of the cleaning blade abutting on the toner-carrying 
body is exposed, and only the surface of the portion on which 
the mask member is not arranged is impregnated with at least the 
isocyanate compound for a predetermined period of time, without 
impregnating the surface with the active hydrogen compound. 

[0067] 

The cleaning blade is impregnated with the isocyanate 
compound for a predetermined period of time in the above 
describe way, and then the isocyanate compound remaining on the 
surface of the cleaning blade is wiped off. Subsequently, the 
reaction between the impregnated isocyanate compound and the 
polyurethane resin is progressed. 

[0068] 

In order to control the thickness of the cured layer of the 
cleaning blade to be finally obtained to a desired range, the 
impregnation period of time with the isocyanate compound is 
preferably controlled to 6 minutes or longer, more preferably to 
8 minutes or longer and further preferably to 10 minutes or 
longer; and is preferably controlled to 120 minutes or shorter, 
more preferably to 100 minutes or shorter, and further 
preferably to 80 minutes or shorter. 

[0069] 

The impregnation temperature may be a temperature equal to 
or higher than the temperature at which the isocyanate compound 
is a liquid, and specifically is preferably 10°C or higher, more 
preferably is 20°C or higher, and further preferably is 30°C or 
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higher. From the viewpoint of the thermal degradation of the 
isocyanate compound, the impregnation temperature is preferably 
100°C or lower, more preferably is 95°C or lower, and further 
preferably is 90°C or lower. 

[0070] 

From the viewpoint of the reaction efficiency and the 
thermal degradation of the polyurethane resin, the period of 
time of the reaction between the impregnated isocyanate compound 
and the polyurethane resin is preferably controlled to 5 minutes 
or longer, more preferably to 8 minutes or longer, and further 
preferably to 10 minutes or longer; and is preferably controlled 
to 120 minutes or shorter, more preferably to 100 minutes or 
shorter, and further preferably to 80 minutes or shorter. In 
addition, the reaction temperature is preferably 30°C or higher, 
more preferably is 40°C or higher, and further preferably is 50°C 
or higher; and is preferably 160°C or lower, more preferably is 
150°C or lower, and further preferably is 140°C or lower. 

[0071] 

As was described above, the cleaning blade according to the 
present invention has a cured layer having a sufficient 
thickness formed only on a portion abutting on a toner-carrying 
body, and accordingly realizes a low coefficient of friction, 
high hardness and adequate sliding characteristics and 
durability, while retaining the rubber elasticity of a free 
length portion. 

[0072] 

In addition, the relationship between the tan5 of the cured 
layer and the tan5 of the free length portion is set at a 
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predetermined condition, and thereby the turning-up of the blade, 
the passing of the toner and the fusion bond of the toner are 
suppressed . 

[0073] 

Accordingly, the cleaning blade according to the present 
invention can be preferably arranged in various 
electrophotographic apparatuses. Particularly, the cleaning 
blade according to the present invention shows adequate cleaning 
characteristics even for a toner-carrying body inferior in 
surface smoothness . 

[0074] 

[Examples ] 

The present invention will be described further in detail 
below with reference to examples, but the present invention is 
not limited by the following examples. For information, a 
commercial high-purity product was used as a reagent and the 
like unless otherwise specified below. 

[0075] 

(Example 1) Cleaning blade 1 

A blade made from a thermosetting-polyester-based 
polyurethane resin having an International Rubber Hardness 

Degrees (IRHD) of 70° was prepared by mixing a prepolymer which 
contains 7.0% of NCO% and has been produced from an ethylene- 
butylene-adipate-based polyester polyol having a weight average 
molecular weight of 2,000 and 4 , 4 T -diphenylmethane diisocyanate, 
with a crosslinking agent containing a triethylenediamine 
catalyst, in which 1 , 4-butanediol and trimethylolpropane have 



28 




been mixed so that the mass ratio is 65 : 35, so that the molar 
ratio of hydroxy group / isocyanate group can be 0.9. 

[0076] 

The obtained blade 40 made from the polyurethane resin was 
masked with a mask member 41 made from a chemical resistant tape 
so that LI and L2 are 3 mm (LI is 38% of free length) , the 
masked blade was immersed into an isocyanate (MDI) bath 42 at 

80°C for 30 minutes, then the blade made from the polyurethane 
resin was raised from the MDI bath, an excessive MDI was wiped 
off, and the mask was removed, as is illustrated in Figure 4. 

After that, the impregnated isocyanate compound and the 
polyurethane resin were caused to react with each other in an 
oven at 130°C for 60 minutes, and a cleaning blade 1 was prepared. 
[0077] 

When the cross section of the portion of the obtained 
cleaning blade 1 abutting on the toner-carrying body was 
observed with an optical microscope, the cured layer was 
observed as a clouded layer, and the thickness T of the cured 
layer was 0.7 mm. 

[0078] 

In addition, the cleaning blade 1 was cut so as to have the 
width of 50 mm and the coefficient of friction was measured by 
making the cut blade counter-abut on a PET film sheet, and using 
a HEIDON surface properties tester with a load of 0.3 N / 1 cm 
width at a moving speed of 10 cm / minute. As a result, the 
coefficient of friction was 0.6. 

[ 0079 ] 
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Furthermore, a test piece for the measurement of the 
hardness, which was made from a thermosetting-polyester-based 
polyurethane resin having the cured layer formed on the surface 
thereof, was prepared in a similar way to the above description, 
and the International Rubber Hardness Degrees (IRHD) was 
measured. As a result, the International Rubber Hardness Degrees 
(IRHD) was 83°. 

[0080] 

Next, the cleaning blade 1 was incorporated in a copying 
machine Pixel Dio V made by Canon Inc., and an implementation 
test was conducted by actually making the copying machine print 
color copies. As a result of having examined the cleaning 
characteristics for a spherical toner, the cleaning 
characteristics were adequate. In addition, even after 400,000 
sheets of color copies were printed, the adequate cleaning 
characteristics were kept and adequate copies were obtained. 
[0081] 

From the above description, it was revealed that a cured 
layer having a sufficient thickness could be simply formed on a 
portion of a cleaning blade abutting on a toner-carrying body, 
by a method according to the present invention. As a result of 
this, it was shown that the cleaning blade could impart a low 
coefficient of friction and high hardness to a portion of the 
cleaning blade abutting on a toner-carrying body while keeping 
the mobility of a free length portion, and accordingly could 
realize adequate cleaning characteristics and durability. 

[0082] 

(Referential Example) Temperature dependency of tan5 
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Only a cured layer of the cleaning blade 1 was cut out, and 

the temperature dependency of the tan5 was measured at 10 Hz by 
using a viscoelasticity measurement instrument RSA2 (product 
made by Rheometrics, Inc.)- The obtained spectrum was shown by a 
solid line in Figure 5. In addition, the temperature dependency 
of the tan5 was measured also on a portion (free length portion) 
of the cleaning blade 1, on which the cured layer was not formed, 
and the obtained spectrum was shown by a dashed line in Figure 5. 
From the Figure, the following facts became clear. 

[0083] 

(a) The peak temperature of the cured layer was 10°C, the 
peak temperature of the free length portion was 5°C, and the peak 
temperature of the cured layer was higher than the peak 

temperature of the free length portion by 5°C. 

[0084] 

(b) The peak value of the cured layer was 0.59, the peak 
value of the free length portion was 1.08, and the peak value of 
the cured layer was 55% of the peak value of the free length 
portion . 

[0085] 

(c) The half value width of the cured layer was 36°C, the 
half value width of the free length portion was 24°C, and the 
half value width of the cured layer was larger than the half 

value width of the free length portion by 12°C. 

[0086] 

(d) In a temperature region in which the temperature is 19°C 
or higher, the tan5 of the cured layer is larger than the tan5 of 
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the free length portion. The difference was maximum (0.09) at 

35°C . 

[0087] 

(e) The tan5 of the cured layer was 0.18 or more and 0.38 or 
less in a temperature region of 23°C or higher and 38°C or lower, 
and the temperature width in the temperature region was 15°C. 
[0088] 

From the above description, it was revealed that when the 
relationship between the tan5 of the cured layer and the tan8 of 
the free length portion was set at a predetermined condition, 
the turning-up of the blade, the passing of the toner and the 
fusion bond of the toner could be suppressed. 

[0089] 

(Comparative Example 1) Cleaning blade 2 

A cleaning blade 2 was prepared in a similar way to that in 
the cleaning blade 1, except that the immersion period of time 
in an MDI bath was set at 5 minutes, and the characteristics 
were evaluated. 

[0090] 

As a result, the thickness T of the cured layer was 0.1 mm, 
the coefficient of friction thereof was 2.5, and the 

International Rubber Hardness Degrees (IRHD) thereof was 74°. 
[0091] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1, the passing of a toner occurred upon having printed 
10,000 sheets of copies. 

[0092] 
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(Example 2) Cleaning blade 3 

A cleaning blade 3 was prepared in a similar way to that in 
the cleaning blade 1, except that LI and L2 were set at 0.7 mm, 
and the characteristics were evaluated. 

[0093] 

As a result, the thickness T of the cured layer was 0.7 mm, 
and the coefficient of friction thereof was 0.6. 

[0094] 

In addition, a cured portion having wide width was prepared 
and evaluated on the same condition, and the International 
Rubber Hardness Degrees (IRHD) was 83°. 

[0095] 

Furthermore, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1 and having examined cleaning characteristics for a 
spherical toner, the cleaning characteristics were adequate. In 
addition, even after 350,000 sheets of color copies were printed, 
the adequate cleaning characteristics were kept and adequate 
copies were obtained. 

[0096] 

(Comparative Example 2) Cleaning blade 4 

A cleaning blade 4 was prepared in a similar way to that in 
the cleaning blade 2, except that LI and L2 were set at 0.1 mm, 
and the characteristics were evaluated. 

[0097] 

As a result, the thickness T of the cured layer was 0.1 mm, 
and the coefficient of friction thereof was 2.5. 

[0098] 
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In addition, a cured portion having wide width was prepared 
and evaluated on the same condition, and the International 

Rubber Hardness Degrees (IRHD) was 74°. 

[0099] 

However, as a result of having conducted the implementation 
test in a similar way to that for the cleaning blade 1 and 
having examined cleaning characteristics for a spherical toner, 
the cleaning blade was turned up and could not clean the 
spherical toner, right after the photosensitive drum started its 
rotation . 

[ 0100 ] 

(Example 3) Cleaning blade 5 

A cleaning blade 5 was prepared in a similar way to that in 
the cleaning blade 1, except that the immersion period of time 
in an MDI bath was set at 10 minutes, and the characteristics 
were evaluated. 

[ 0101 ] 

As a result, the thickness T of the cured layer was 0,2 mm, 
and the coefficient of friction thereof was 0.9. 

[ 0102 ] 

In addition, a cured portion having wide width was prepared 
and evaluated on the same condition, and the International 

Rubber Hardness Degrees (IRHD) was 77°. 

[0103] 

Furthermore, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1 and having examined cleaning characteristics for a 
spherical toner, the cleaning characteristics were adequate. 
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Still furthermore, even after 300,000 sheets of color copies 
were printed, the adequate cleaning characteristics were kept 
and adequate copies were obtained. 

[0104] 

(Example 4) Cleaning blade 6 

A cleaning blade 6 was prepared in a similar way to that in 
the cleaning blade 1, except that the immersion period of time 
in an MDI bath was set at 60 minutes, and the characteristics 
were evaluated. 

[0105] 

As a result, the thickness T of the cured layer was 1.1 mm, 
the coefficient of friction thereof was 0.5, and the 
International Rubber Hardness Degrees (IRHD) thereof was 87°. 
[0106] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1 and having examined cleaning characteristics for a 
spherical toner, the cleaning characteristics were adequate. 
Still furthermore, even after 500,000 sheets of color copies 
were printed, the adequate cleaning characteristics were kept 
and adequate copies were obtained. 

[0107] 

(Example 5) Cleaning blade 7 

A cleaning blade manufactured from the same polyurethane 
resin as was used when the cleaning blade 1 was prepared was 
masked with a chemical resistant tape in a similar way to that 
for the cleaning blade 1. Next, potassium octylate was diluted 
with MEK to 10 times by a mass ratio in terms of a 
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polymerization catalyst concentration, and the solution was 
added into MDI so that the final concentration of the potassium 
octylate was 200 mass ppm. Immediately after that, the above 
described masked cleaning blade was immersed into MDI in which 
the potassium octylate was added, at 60°C for 30 minutes, an 
excessive isocyanate was wiped off, the mask was removed, and 
the cleaning blade was subjected to the reaction in an oven at 

130°C for 10 minutes. 

[0108] 

As a result of having evaluated the characteristics of the 
obtained cleaning blade 7 in a similar way to that for the 
cleaning blade 1, the thickness of the cured layer was 0.8 mm, 
the coefficient of friction thereof was 0.5, and the 
International Rubber Hardness Degrees (IRHD) thereof was 85°. 
[0109] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1, adequate cleaning characteristics were confirmed even 
for the spherical toner, and the adequate cleaning 
characteristics were kept even after 500,000 sheets of copies 
were printed. 

[ 0110 ] 

From the above description, it was revealed that a cured 
layer having a sufficient thickness could be simply formed on a 
surface of the cleaning blade by forming the cured layer while 
conducting a polymerization reaction of an isocyanate compound 
in addition to a reaction between an isocyanate compound and a 
polyurethane resin. As a result of this, it was revealed that 
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the cleaning blade acquired a surface having a low coefficient 
of friction and high hardness, and could realize adequate 
cleaning characteristics and durability. 

[ 0111 ] 

(Example 6) Cleaning blade 8 

A cleaning blade manufactured from the same polyurethane 
resin as was used when the cleaning blade 1 was prepared was 
masked with a chemical resistant tape in a similar way to that 
for the cleaning blade 1. Next, MDI was applied onto the 
cleaning blade by using a sponge impregnated with the MDI of 60°C. 
After that, the cleaning blade was left in an oven at 80°C for 30 
minutes, an excessive isocyanate was wiped off, the mask was 
removed, and the cleaning blade was subjected to the reaction in 
an oven at 130°C for 60 minutes. 

[0112] 

As a result of having evaluated the characteristics of the 
obtained cleaning blade 8 in a similar way to that for the 
cleaning blade 1, the thickness of the cured layer was 0.8 mm, 
the coefficient of friction thereof was 0.6, and the 

International Rubber Hardness Degrees (IRHD) thereof was 83°. 

[0113] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1, adequate cleaning characteristics were confirmed even 
for the spherical toner, and the adequate cleaning 
characteristics were kept even after 400,000 sheets of copies 
were printed. 

[0114] 
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From the above description, it was revealed that a cleaning 
blade having adequate characteristics could be simply prepared 
also by being impregnated with an isocyanate compound with an 
application technique . 

[0115] 

(Example 7) Cleaning blade 9 

A cleaning blade 9 was prepared in a similar way to that in 
the cleaning blade 1, except that octadecyl isocyanate (ODI) was 
used as an isocyanate compound and was immersed in a bath at 80°C 
for 20 minutes, and the characteristics were evaluated. 

[0116] 

As a result, the thickness of the cured layer was 0.7 mm, 
the coefficient of friction thereof was 0.5, and the 
International Rubber Hardness Degrees (IRHD) thereof was 77°. 
[0117] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1, adequate cleaning characteristics were confirmed even 
for the spherical toner, and the adequate cleaning 
characteristics were kept even after 400,000 sheets of copies 
were printed. 

[0118] 

From the above description, it was revealed that various 
isocyanate compounds could be used in the present invention. 
[0119] 

(Example 8) Cleaning blade 10 

A urethane sheet having a thickness of 3 mm was prepared 
from the same polyurethane resin as was used when the cleaning 
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blade 1 was prepared, a portion which does not come in contact 
with a photosensitive drum was masked with a chemical resistant 
tape before being cut for the cleaning blade, the urethane sheet 

was immersed in an MDI bath at 80°C for 30 minutes, an excessive 
isocyanate was wiped off, the mask was removed, and the urethane 
sheet was subjected to the reaction in an oven at 130°C for 60 
minutes. After that, the urethane sheet was cut, and the 
cleaning blade 10 was prepared. 

[ 0120 ] 

As a result of having evaluated the characteristics of the 
obtained cleaning blade 10 in a similar way to that for the 
cleaning blade 1, the thickness of the cured layer was 0.7 mm, 
the coefficient of friction thereof was 0.5, and the 
International Rubber Hardness Degrees (IRHD) thereof was 83°. 
[ 0121 ] 

In addition, as a result of having conducted the 
implementation test in a similar way to that for the cleaning 
blade 1, adequate cleaning characteristics were confirmed even 
for the spherical toner, and the adequate cleaning 
characteristics were kept even after 400,000 sheets of copies 
were printed. 

[ 0122 ] 

From the above description, it was shown to be possible to 
process the polyurethane resin into the cleaning blade after the 
cured layer was formed on the polyurethane resin. 

[0123] 

(Comparative example 3) Cleaning blade 11 
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A cleaning blade 11 was manufactured from the same 
polyurethane resin as was used when the cleaning blade 1 was 
prepared, and an attempt was made to measure the coefficient of 
friction without forming a cured layer on the surface thereof, 
but the coefficient of friction could not be measured because of 
the turning-up of the cleaning blade 11. 

[0124] 

The above obtained results are shown in Table 1. 

[0125] 

[Table 1] 

#1 Table 1 
#2 Blade 
#3 Isocyanate 
#4 Catalyst 
#5 Shape 
#6 Sheet 

#7 Impregnation method 
#8 Immersion 
#9 Application 

#10 Impregnation period of time 
#11 Minutes 
#12 Hardness 

#13 Coefficient of friction 
#14 Out of measurement 
#15 Cleaning characteristics 
#16 Adequate 

#17 Occurrence of turning-up 
#18 Implementation test 
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#19 400,000 sheets 
#20 10,000 sheets 
#21 350,000 sheets 
#22 300,000 sheets 
#23 500,000 sheets 

#24 (Note) MDI : 4 , 4 T -diphenylmethane diisocyanate 
#25 ODI : octadecyl isocyanate 
[0126] 

[Advantages of the Invention] 

As is clear from the above description, this cleaning blade 
has a cured layer which is formed on a portion of the cleaning 
blade made from a polyurethane resin abutting on a toner- 
carrying body by a reaction between an isocyanate compound and 
the polyurethane resin and has a predetermined shape, thereby 
can impart a low coefficient of friction and high hardness to 
the portion of the cleaning blade abutting on the toner-carrying 
body while keeping the mobility of a free length portion, and 
accordingly can realize adequate cleaning characteristics and 
durability. 

[0127] 

Furthermore, the cleaning blade has a relationship between 

the tan8 of the cured layer and the tan5 of the free length 
portion set at a predetermined condition, and thereby can 
suppress the turning-up of the blade, the passing of the toner 
and the fusion bond of the toner. 

[Brief Description of the Drawings] 

[Figure 1] 
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Figure 1 is a schematic view for describing a cleaning blade 
according to the present invention. 

[Figure 2] 

Figure 2 is a schematic sectional view for describing a 
cleaning blade according to the present invention. 

[Figure 3] 

Figure 3 is a schematic view for describing a motion of a 
cleaning blade according to the present invention. 

[Figure 4] 

Figure 4 is a view for describing steps of manufacturing a 
cleaning blade according to the present invention. 

[Figure 5] 

Figure 5 is a view illustrating the temperature dependency 
of tan5. 

[Description of Symbols] 

10 longitudinal direction 

11 free length direction 

12 thickness direction 

13 free length portion 

14 abutting portion 

15 cured layer 

16 end 

30 toner-carrying body 

40 blade made from polyurethane resin 

41 mask member 

42 isocyanate bath 

LI length in free length direction 

L2 length in thickness direction 
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T 



thickness of cured layer 



In Figure 5 
#1 temperature (°C) 
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ri^niWfflt^LTjKWS-feSVy^a v P&# 

[0049] 49 747 4«fllit-iri§ 

$itl>yy474-Plb'£*4 444E1 likLbTH 
7474-P*&^Si><s9T*>s. 

[ 0050 ] Hi<7>yy474- P*£#tsyy47 
4-Plfc£»i:LTW;. 477r4/Py 7474-P 
(ODI) ^C9M»74 7474- P. ^#*4/ 
4 y >-74- IflWJ £ t tfT# § „ 

[00 5 1 ] _hiE<9&£ 1 10^94 y 474- P#£ 

4 y 474- Ht^®jy)4 y 474- P *//7 47 4* 
££J6l7C7n7r4-Pil&£££j£45i:. 4 7 47 
4— Plt^TM 7474— PSWffltLTO&oyyffi 
y y— -4y74— P'^®tcin]^-3TK[B]L, 
je«4 9747 >mm t p 4-ffift#; t DDSDttt-s 
4 fc £WJ£il. Jf h „ 

[0 0 5 2] 2fflfi94 74r4-P^*^^rtS4y4 
74-P-fl:^fttLTI4. 2, 4- P 1 ) 4444 7 47 
4— P. 2, 6 — P y 4444 7 474— P . 4, 4' 
-y'7i — 7P4 7 4 44 747 4— P (MDI) , m- 
7 x— 4444 7 474 — P , tP 5444444 74 
74— P. 44444 7474— Ps 4, 

4' , 4" -pyyx^;pyy4py4 7474-p. 
2, 4' , 4" — b'y x— ;P P y 4 7 474— P . 2, 
4, 4" — 47x— 1P444P 74 7474— P^S'# 

[00 53] tfz, 3W&.±co4 7 

474- P£S£lT4§y 7 474-P 21® 
PXh<94 7474-P*Sr^r-ri.4 7474- P-ft^-i) 
<9ft^fr. Sttfr, ^MWPSflUB-fS ’ & 4D4 £ . 
[00 54] 2 [iPXhc94 7 474- P S£f4>y 7 4 
74- P-ftDftjS- 49 747 4*C^?« 9 74 
74ffiIti:^2-£7%&. 

497474tll|ghKJ6L 
7o4:fj7>y 7 474- PltSW i ES-&ft££j£ l 
tz 9. «#+<*>* t RJ£ LT 7 47*§£ £*7 £ S74 
£«0>t#>, 4 7474-Pl^t497 

4 y >mmi x y . 47474 -p 

Sixfi. £0*811, 



[00 5 5] PJ.iiE^]4LA4 7 474-Plb£%94 
7. £##Wfc^*V ^Mfift4 7 474- P lb£M>. 

^*7)4$o4 7474 - hitikmammzmhi 

tztsb . #t<P4WW«JS***#!l#LSv^ -4, ^4 
fi<7)7D>y 7474- Pfl^ttaeittfc:#* 
mtc* 4 Jt*. 

& <> 

[0056] *#&HlCi5VvCl±, 4 7474- P-ft&fel 
. 4 7474- Pfbl=r«C 
flP*.. 7 7 4 7 4— P IPfrftjWfin 84(#. t> 4 9 747 4 

«Wfc-^3Ht*J»a!&*26S. 

[0057] 4 7 474— P lb -n®l t fjf-ttT . 

-1 7474-Plb^ftc9*-&««&4y7474^liE 
JtflWfflteilStf*. 

[ 0 0 5 8 ] 4 7 474-P'fb£fofc£tfflV>5S-^ 
*£7>MiL4(i. H4S744-7AJS, 744>^ 
f£H£WI> 4 1 #4# § . %A ®744-7A^h t 
7Ji, DABCOMOTMRM1, NCX2 11 (H 
£x77o777®i) . NCX2 1 2 (Z*x77n7 
7 7«) 44pi|Tri7o 4 1 477 t „ Dl77)4 AlWI 
fr AMffiWfilfjK'iy 7474- P-fb 
£»**£S-li:4t>07a9, -t^aiW^EWflKiKBI 
44-S t<97l±s5r< , 4H a J!7^-5^1t4S-fb^t[± 
mZZbco 7*4. 744'4MKSi;L7{i. PK^9 
7A, 47441879 77. f?i| iJf, Hftx77'n77 
7HP-1 5&tJfk-l 
[0059] 

y, wtKWteatt? 

LT^^y 7474-PlL^S)E®PL. 497474 
«»fc-^«w-iii:3Wff*Lv'. Mmt lx a. yy4 
74— P-fb-nfttSJCL 9 

AMSfU rt#:6<Jt(±, MEK. P;PX4. fP5tP' 
077 4. mizzf-tv^mih 4 fc //7^ § ., #*Rfg 
**Jfc71. 5imiA 5{mTiWZL\ / >„ t 
fz . y 7 4 74— P -fbatl(^414 1 ) a 
(i. HiiSD'lWip pmPLhl 0 0 0®Mp pmJilT 
tfKt LV4 5rfe. y 7474- Plb^i: fin ftBit 

a#Rjc**a«&s#iSfc», yy4 74 
- p-fb-^fttfi-^^to^i. y 7474 - pfiD- 
3 <1 y/j'iTt. Ul 

[0060] 4 7474- Plbn-^lSr 

7 y-x4774-p"t#?s$-ti.mi. 7 y— — 4 
774 — p mtLmmmT j&m&ste 

ZtlfzWMTbffibft','*', ifz . 7 9— X477’4— P 
5rifeir4l>Mi7>4— Pty 7474— P-fb-n^^^SL 
£OEU:f£. 4-P5rlMtT7y-x47'74-Pt 

[006 1 ] y 7474- ^S7 9- 
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xyyyy-FcOffii®;, 'J?Zc< fc i>y 9— xyyyy 
-Ft f . Bfj&oLi 
RZ/L 2 cornet ?>. 

[ 0 0 6 2 ] 4 V'>T*-hft,&RscQ7 y -xyyyy 

- V'Kff&im. mm. itf&flc 

x%&&sx\ 4 y y7*- hikfrwxmwz? y- 

xy yyy- F Sritif 3-£2> £ k ft ± 9 bill „ 

[ o o 6 3 ] iijf>, py— wfttfc'mmcomjmmcofr 
£, vyr^-H^i; y 

±ft£2>i&£ffi5&Kfiai, Siffl-o 
[ 0 0 6 4 ] £*, ft 4 

y y 7 ft- FlFft#jSr<S-?i# -tft 7 y-xyyyy-F 
ft^#-t2>fti£<\ xry-ftjr9^ift&:frffi£-Mft 
-72. 7 t i>7'# i. . 

[ o o 6 5 ] *&, 7 y-xyyyy- F7)Sf£gE7)<y 
fc4yy7ft-Ffl^fc^3tfS3riSfcl/ttt, -tr 
«$■£*< ftv a-M- uMittx- 7^7-vx* y yy 
izt zm^tt x t # •?# s „ 

[ 0066 ] spy, 

aWttrt-ilHc, y y -xyyyy- FcftSiHftvxy 
UWfrBBU v x y § ft7 \ v 'gfrfrcofl 
fflO&ft, atl/R4; (llFrftl^#ff §+14. XkKc< , 4?% 

< k t> 4 y y7ft- . 

[0067] iXL^ttioftiyt, 4yy7ft-Fitft 
fty y y -xyyyy- FtcBfie«»^a«flL y y— 
-yyyy-F^ffita#-r^4 yyyft- F-ft&ftS- 
S5SK4. *LT, ^2ft*4yy7ft-Fft£ft£ 
yyyyy yffi jg fc coKJSS: JUftS#* . 

[0068] ®HWft#^ftS y y -xyyyy- FT) 
®ityio^SrFirMy)JiHi:-yi.*sytiis 4yyrA 

- F 6 ft kit ktt Xkmt l 

< . smttfJ: DffiU, 1 O^JSLbWEWffl L 
<,12 04HHT**#* L< . 1 0 OrfrOTtfJ: nut 
L< , 8 0#jaT!Wlftiff*U'. 

[ 0 0 6 9 ] t *, 4 yy-74— Flt^ft 

MftMftFfci 0"C 

tlii^mL<, 2 0”Ctlii//±y*14L<. 3 Oftl'J. 

tJt, 4 y y 7 ft— f it-a$37)*fe£ 
IL^SiAu^, 1 0 0°COT*Wi L < , 9 5"CF1TA‘ 
i y L < , 9 o'cpj.T//jg('W.i Uy 

[ 0070 ] #a^fi*4yy74'-Hi:^i;4fyy 
BUBH»k#'J*ru?ylll 
I 5 yH4.il >t<-, 'fcAWi L 

< , smb^ yw.*L< . 1 ombwefci?* l 
<,12 OUWUtmt l < , 1 0 OrfrlUTtfJ: y $fg 
L< , 8 04il4.T/Aigfti?7Uy i*, 

3 0 xzVXkttift L< . 4 OTAAbAJ: nUtl< , 5 
oriy±^M«f^ t<, l 6 0°ci4T#WiL<, 1 
5 or;iy,T/ii: nUtK.. 14 Oft lift *1gft*?t L 
y. 



[007 1 ] lLhfttM]L*l 4 ft. i&mn? y-- 

yy'7y-Ftfc^t(4, F7-ffl»#;fc7>SfSSB7>& 
»05«ftll*qgj*SfiT V'Sfcto. i **gp 
yf<59rfA®ttlrffi«fL*tt, J*ji«F®< . «*** 
S<, Sif*JMM*ttfcWAtt3!i*SeaSit4. 
[0072] a*, WtM<nt an^tgi^aiot a 

7F- Fit 

ft, F7-«ry flcttatF f x-oymmmmztix \ \ 
■§> « 

[ 0073 ] -*wnn? y--yy7y-F 
Sr , 2. i t //t-y 

2»o fft, 3RH0^yy--y/7V-F(4, 

tttyii. f x-imw-oMtuzh ^xb, iiwr-yy- 
— yy'ifttSr^'f'o 

[0074] 

[ HMM] 14. T«8WiKKB«fcR 

mthtK iti^(±, *%mc 
k iiT#tB0EL*v«y . tmu«ui<oic 

[ 0075 ] (9mm i ) y y -^yyyv - f i 

FM 2 0 0 o »xf y y y> y > 7 yx- 1 - 

y x ?, -r/F-t° 0 7—4 1 4 , 4’ -y'7i— /kxy 
yy'4'/y74— Ft <iy®&L*NCO%^7. 0 % 
coyi^yr-c. 1 , 4-7yyy'4--/F®w'Fyy 

4'D-;FTn^°y^ifct76 5 : 3 5 Will £ ft* F 
'J Xf y y y'7 S y®6^^ Sr , tRKS/ 4 y 
y74— FSO^/FJt^'O. 9ft^2.i'5ft?IftL, H 
( I RHD ) 7 0° y)«S«ftttftyxAfA 

y y y y ygfflgsyy- F t fw t* . 

[ 0076 ] #Aft*4ry y yy ysiia^yy- f 4 0 

£ , 04 fc^rt i 4 r± o * ^ vx y gu 

#4 17', LlS^L2A ! 3mnit^ i^VX^yy' 
L (Ll[4gE&#y)3 8%) , 80°C<94yy74— F 
(MD I ) ?&4 2ft3 0-51Fa1l*)im. MD I ^«fc 9^'J 

yyyyffliisyy-F^?i#±ff, ^mmd i sr^ 
#K9, vxdryy'SrKyyiL*, 4-y>f£, i3 0”co 
4--7y7'6 0r»-y)H, #S§ft*4yy74'-Fl^ 
ttt^yyyyyffiSit^RjCL, yy-xyyyy- 
FlSfHRLfc. 

[0077] #<3ft*yy-xyy7"y-F lOFft- 

lb*{4aSL*J»i;LTIS^^ft, 

0. 7mmtifnt. 

[0078] ^*, yy-xyyyy-FlSrlB5 0m 
mt«L, pet? ^;FA y-Fft4?yyy-sst 

T,jDfi0. 3 N/ 1 c m|, &MM)Z 1 0 c m/# 
7', HE I DON^®ttt^§i?rfflV^7«J«^i£^i0g 
L*t72>, 0. 67'S)'?*, 

[0079] Jgft, ® ftlfM S ft 

4? y xx-r/F^ft yyyy >isii i 9*2, 




!(8) 001-343874 ( P 2 0 0 1 - 3 4 3 8 7 4 A) 



tAFK-x£:. ±iEb»:LTftiiL. B*:*A« 
m ( I RHD) £)IteL tbH^,. 8 3“ T&ot. 
[0080]^;, y y — xyyy'R— F 1 Sr^r -y yy 
wmmp i x e i Dio mmzfi 

frat. SW4F 

y-« y y -x y btt^IliA.* h ; X , J££?&yy-x 
yye-e&-?t 0 it. 4 077ftxi^5-3t , '-2-fi : '5 
tfii>. &ff&y 'J--yXtt/4MllSlu Jiri3t‘ 
-;&**§ fehfc. 

[ 0081 ] DJLbi 0 . y 

xr- v<7)bi--mmmfc+ft%mcr>mtm$: 

7))*»«£iMiftLtii, h”#— ffiMtcSJWftffiJW# 
fl3RT«WttTS*fei6, m%7')--y7&bM 
kmmmx% tzt ***$ nt . 

[0082] (#i#W tan S cDffigflffftt 
y y -xyyyv - y l L - Wtt 

a^*RSA2 (WMIy^xfti) s-fflvy 1 
0HztHan<37)^££tt£$!|)gLt. t#<3iltA 
^7\-ivim5<nmMX^l fc. it, ?y-^y// 
W-MWiMiWMtSftTVvirVM (iihftSf) 

#£>fltA 

^y WR*H50iBrcs«Lfc. bltiy, 14TX)<rb 
[0083] (T) yjBSiil 0”Ct\ g 

*^<7)t-^iss{±5“ct'* y . mMw-tmm 
(ig*RSS7)b-yiBJKi y 
[0 0 84] (4 ) SltScDb-yttfiO. 5 9T, i 
**»y>t-y«li 1 . 0 8T&9. Wfc!0)K-y « 
(±e**aK)t-^*fl55 5%T£>-?t. 

[0085] ( >7 ) «1OT 3 6 “CT\ g 

2 4 “CTJ> y , a rtlHSI! 

yyffmsi y l 2 “c 

[0086] (x ) 1 9“CJ JLttfOiaSffl^T , 

tan^{±i^gP«tan5-±yASV\ -b<Dg{4. 

3 5°Ct'ii± ( 0 . 0 9) -?fcot. 

[0087] (jT) anSte. 23°C14±3 

8“CJi[T^iSSffi«tfc^T, 0. 1 8141.0. 3 814 

tt-J) y , ^coumwMco'M&mn 1 5 °c-c* -> t . 
[0088] IXhi y . mtJMcOt an 8 b HA£ffi <9 

tan acom^PJi^CO^ttl i b (Ci 9 . 7"R- 

Fm. Pi— cozvmmvbi— commm\x*% 

[0089] UttRm ) yy-xyyyR-F2 
md i 5 -&t 7 y-xy 

7'7"R-F 1 b RflttiLT 7 y -xy^y R- H 2 £ft 
ML, fcttfcfHBLt. 

[0090] SltlcD/P^TJiO . 1mm, 

«Rffi8l£2. 5, Mtt^Aftg ( IRHD) ti7 4’ 
t „ 



[009 1 ] it. 7 y-xyyL/R-F KDift^blBI 

lUfecynt-SrlTot 

B&ST. F - r ~ cr>x y L t . 

[ 0092 ] (mm 2 ) 7 y -xyyyv - f 3 

Ll&D f L2SrO. 7 mmb LtJiWi. 7 'J-xyy 
7V-F1 b|5*fcL?7y-xyy7V-F3£ft®! 
L, #tt£ffF«Lt. 

[0093] ^X)*S!I. SlbilWJf^TjiO .7mm. 

mmmtii o . 6 •?$>-? t« 

[ o o 9 4 ] it, 

LlWILtllld’A®® ( I R H D ) { i 8 3 “ T&o 
t. 

[0095] Hfc. 7 y-xy/7V-F 1 cD^blW 

aHc*®K*teff*\ i*»F-b- oyy-xyyttfcH 

KtbL-5, Kfc, 3 

57TftX)*y— 3b°— ^IfotflL, jStfffcyy-xy 

7WSt»£Fi. 

[0096] (it®£M 2 ) 7 y -xy/7V- F 4 
Ll&tfL2£0. lmmb Ltl47Mi. 7'J-xy/ 
tv- f 2 b mwc lt y y -x y yy r- f 4 £ft* 
L, #tt£ff«Lt. 

[0097] ®lll)iiyJS*T[40. 1mm. 

2 . 5X'h~)tz, 

[ 0 0 9 8 ] it. 45Hta5&fts 

LIHiLfciaiRrfAWK ( I RHD) Ji7 4 ° Xh~> 
tz . 

[ 0099 ] l^l^* 5 ^. 7 y -xyyy r- f 1 <r> 
«^Fy-«yy-xy 
ytt^stitt bd-5, sBEFy a ( oimmittkc 7 u 
— xyyxR— F£Wi, 7 y-xyy^tf 3 >1 b^f 
^tzfr-oiz,, 

[ 0100 ] (Httpj 3 ) y y -xyyyv- f 5 

MD I i£T'<D}#a»!H§£ 1 011b Ltl47Mi. 7 y-x 
y yyR- Fib n ttc lt y y -xyyy r- f 5 s- 
ftML. Wtt^fWtfc. 

[0101] ^CDite*. SlIlMiyJf^TfiO .2mm. 

$M«(4 0. 9?fc*5t. 

[ 0 1 0 2 ] it. [31tt^frT'g7)j£V 
LIFffLtHl^yASS ( I RHD) ii7 7“ t*-? 
t. 

[oio3]Ht, y y-xyyyR-F i<D^frb|5] 
wcsasfflfcsffv\ sBgFy-^yu-xyyes* 
KtzbZ^. Rg&f'J --y/fCi-)t. Ht. 3 
omm^-ae-jfT^tsi, ^»*yy-xy 
J4^f’5r 7 b— f # Lltt 

[0104] (Hifi^j 4 ) y y -xyyyv - f 6 
m d i ^ycoitifs^ § 6 o ^ b LtiWii . y y -x 
yyyR-Fi bisi«fcLyyy-xyyyR-F6 5: 
ftML. ^ttSrfPlifLto 

[0105] ^CDIS*, 1 . 1mm. 
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mmm.\± o. 5 , ( irhd) ii8 7‘ 

X'fo'itz, 

[0 106] ttz, 7V-~>7'7U-FUr)M£tlsl 
MfcmmimzmK mmhx-Tjyu-xyy^m 

KtzkZZ, -xy7'jtx$>->tz. st, 5 

[0107] (§i§M?iJ5 ) 7 U--y^'7'V- F 7 
7 y--yy'7V-F 1 

'jo i- 7 ymmrwi&Ltz 7 y --yyyv- fs-, 7 

')-X'y?7V- F l C0%£ > |3]«tlfSn a n'ttr-rT 

yx^yfltz, &t, LT:t77/Fii 

^y-^A^MEKtil^Sltf 1 0fgt#Kt, £*1 
5:. Jf^f-/PM^ l J T 7A^JiS^2 0 0Hfi:ppnit 
3r& j: 5MD I tm&PLto ffr<t)'ik. iS^tiiacDVA 
*£ytfc?y-Ayy7£-F£*74-/FS^y7A 
//ife/jP^llAMD I £6 0°CT3 OHiAl®! L , MMy 
4V£74— F£tt#®y, 1 

3 o-ccojf-yy-ei o^KJEtt. 

[0108] flAliA 7 y -xyyyy- f 77>fftt£ 
7 y-AyyyV-F 1 fciaBtlfliLti:^, €lfc. 

Jlf7)J|[&£0. 8mm, JSMfliiSfi 0 . 5, 

S ( I RHD ) (±8 5° X'h-otz, 

[ 0 1 0 9 ] ttz, 7 u --y/7i/- f 1 

E»F4— ^§££fc£Ti,,& 

y--y^tt^I2$fL, ,ft#?&7y--yye 

£, 5 omxcoa 

[0 1 1 0 ] JiLLi y , 4V£74— F'ft£f&li:;tfy7 
£ 7 y ftffli t coBOEtSn a , 4 7£74— F 
^mb^x®immi&t6ztizt>o, 7v-~ 
yy7£- Ycomw l z+^!¥^Mitmmmzms& 

X'^lZbWhtz* Z <?)$£%. 7'J -xy?y'u-Y 
HH«Jt}i«£ffi< , Wg.im^cotft&tziib. H 
W.4-.7 y - a y y® t # § z ttm-^ 

tz. 

[ 0111 ] (mMM6) 7V-xy7'7u-b8 
7 'j-xyyyy-v icoimx®mLfzi>cr>tmttf 
y 7 £ 7 y$iretB§ 1. 7 7 y - - > y 7 £ - f £ , 7 

y — - yy' 7 'V— F l cdH& t |s|f.FtIl^p a p14r-7T-' 
ox^yyLtz, <Xt, 6 0 ”Ccomd lifi^mZixtzx 
4fyy'2rffl^T, MD I Sr7 ff—x.yyyy— Ftiilflj 
Ltz. %C 0 m, 8 0°Cco*-fy*T3 0ftmTMW 
U 5&4)-&4y£74— F£r$#Ky, V74fy7'£K 
•mu 130 ’cc m-yyx 6 o ^^mjcd itz „ 

[0112] %lotitz7 y --yy"7V- F 8<7)1ftt£ 
7 y - “ y y7£- F 1 fc RtttlFflLt t ,14. , mit 

JfcDif&fi 0. 8 mm, JtJSf$$c£0. 6 , Hi! 7 A® 

JS ( I RHD) £83' xfo-itz, 

[0113] tty, 7 'J-xy?'7u- F 1 fcBKtcSS 
»F7-0«£tfcV7;£,.ft 



*£7 y-AyT’tt^m^ii, Miff % 7 y-Ayy'tt 
£, 4 0UttiD3fc°-^ti3V^ti«^$4l*. 
[0114] llLhj: y , 4 V £74— Fit;£!fe7>#?#£ 
mnzt>m-otzi§£?i>. M«^a^tti7 y- 
^yyyy- f I. ; fc *®pi o fc . 

[0115] (HttflJ 7 ) 7 y — -y/ 7V- F 9 
4 yyr 4— Mtawt lt^-7 7t£/f4 v £74— 
F (OD I ) Srfflty 8 0 'C74S£ 2 0 DfaDlii L£J4 
7b£, 7y-Ay7 r ^y-FU;|5]«tL?7y-Ay 
y7£-F9fctf*U IfltSrfFffitAy 
[0116] -?-7)|nS, 0 . 7 mm, f$ 

mmtO . 5 , fflfi7-A®Jg ( I RHD ) £7 7° X" 
fo'itZ. 

[0117] ttz , 7 y-Ayyy£-F l tutttn 
mmZ'ii-otzbZb, mBbX~<Z>Wr&t,z&^Xi>& 

Wz7 'J-xyy^miffti. M1fftc7 y— — y7'1t 

£, 4 0l7fe7)3h-mtfe^Tti«^$4lt. 
[0118] JlLhi y , 3F460JltfcV^£, S^y>4 V 
£77- F 4» 7 i; Whtz » 

[ 0119 ] (50M8) 7'j-xyyyy-vi o 
7 y — A y 77V- F 1 T'ffiffl L * t <T> t IM t ?K 'J 7 £ 
7£M8§4; y^-S)JS3mm7)7y7y£-F^, 7'J 
— — y7'7F~ Ft !S^F7At» 

't®;" i'H«c?pttr- 7"'Cy 7,7- y 7" L, 8 0' J C7) 
M D I ?gt 3 0 4®*}! L , V £74— F 

§Ry, vx^yywy^f-L, 1 30'C7)4--7'ye 

6 0»IUS;jCLt„ ^7)®, 7£yy£-F£g«L 
T, 7 y— Ay7'7£— F 1 O^fe-WiLtz* 

[0120] # (34i7c 7 9 - a y 7'7V- F 1 07)1ttt 
Sr 7 y - a y 7'7£- F 1 1 US tUMB IfzkZZ.® 
ftl«J¥*£0. 7mm, l#Mf^i;£0. 5 . UK;: 7 A 
( I RHD) £8 3' Xfo^tz* 

[0121] ttz, 7 y— Ayy7V-F 1 
mmzft^tzbzz, mmbx-^^za^xbM 

Wx7 'J-xyT’te&m&Zti, MJffts:7 y-Ayy'ft 
£, 4 0 J) 17X) 7 h“— fl: t M-Ff $ htz „ 

[oi 22 ] tibfcy, tf'jMffyymmzmitMzm 
mMz, ;\yjoy?>m%£-7') -- yy yv- FtJn 
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